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Preventing Pressure Injuries on Patients Undergoing Treatment with Extracorporeal
Membrane Oxygenation (ECMO)
Introduction
Pressure injuries are considered an adverse event and constitute a constant challenge for
all health professionals and institutions. Pressure injuries often cause subsequent complications
leading to increased hospital stays and related costs as a result of pain and infection. Current
patients in intensive care units who are unable to adequately sustain life through perfusion and
gas exchange are placed on extracorporeal membrane oxygenation therapy, which provides a
heart-lung bypass through the machine via a catheter placed in the femoral or carotid artery.
Currently, patients undergoing such treatment often require prolonged use of metal immobilizers
and sedatives to prevent decannulation. Patients with a greater body surface area (BSA) and BMI
were more likely to develop pressure ulcers while receiving treatment on an ECMO machine.
Implementation of an evidenced-based skin assessment/pressure injury prevention bundle
has been elected to demonstrate its effectiveness in intensive care unit environments. Healthcare
facilities should aim at assisting staff members in implementing an interdisciplinary approach in
effective pressure ulcer prevention practices.
Problem Description
The Agency for Healthcare Research and Quality (2014) reports over 2.5 million patients
affected by hospital-acquired pressure injuries per year, costing between $9.1-$11.6 billion per
year, with the cost of individual patient care ranging from $20,900 to 151,700 per pressure
injury.
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There are variability in extracorporeal membrane oxygenation (ECMO) practices as a
result of rapid technological advances and new clinical indications such as burns, malignancy,
hematopoietic stem cell transplant, which makes ECMO ideal for standardization and protocols;
consequently, external pressure has been identified as one of the major factors in the
development of skin breakdown up to 29% of full-thickness, with greater than 50% of adult and
pediatric pressure injuries being hospital-acquired having resulted from medical devices, like that
of ECMO machines (Baharestani & Ratliff, 2007).
PICOT Question
How does the use of pressure-relieving pads/mattresses compare to no pressure-relieving
pads/mattress for patients receiving extracorporeal membrane oxygenation (ECMO) to reduce
the rate of hospital-acquired pressure injuries over 30 days?
Available Knowledge
Over 2.5 million patients are affected by hospital-acquired pressure injuries per year.
Approximately 30% of these cases are related to hospital-acquired pressure ulcers from medical
devices, like the use of extracorporeal membrane oxygenation machines (ECMO) (Apold &
Rydrych, 2012). As a result, this leads to increased length of stay, rising mortality rates, and
added incremental costs for hospitals.
A systematic review with compromising data on over 126,00 patients in various critical
care units illustrates that pressure-relieving mattresses led from a 58.1% incidence rate for
pressure injuries to 19.5% (Courtwright et al., 2017). A quality improvement initiative by
Visscher et al. in 2013 showed the pressure injury showed a decrease of rate by 10.6 per 10000
patient-stays after the implementation of pressure-relieving pads/mattresses as well as
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re-education efforts to maintain staff compliance on reducing pressure injuries. In one study, the
use of pressure-relieving pads and related devices has been shown to reduce hospital-acquired
pressure injuries up to 87% and contributed to a 75% decline in the overall incidence of pressure
injuries (Vitale & Dzioba, 2021). In a comparative study by Tam et al. (2018) in New York,
results illustrated ECMO duration, patient age, weight and femoral cannulation may further lead
to pressure injury development in patients requiring ECMO support.
Rationale
Before and after the 2009 H1N1 epidemic has illustrated the increased rate of ECMO use
to 433% from 2006 to 2011 in the United States (Sauer et al., 2015). With the current pandemic
of COVID-19, as of November 2020, 11,689,545 patients in the United States have been
diagnosed with COVID-19, with 252,290 associated deaths; consequently, most deaths resulting
from severe respiratory failure or combined cardio-respiratory failure (Jacobs et al., 2020).
Several studies have documented that ECMO helps in the survival of select critically ill patients
diagnosed with COVID-19. Extracorporeal Life Support Organization COVID-19 Registry
Dashboard shows 3344 patients worldwide with suspected COVID-19 that are on ECMO and
3330 patients with confirmed COVID-19 diagnosis currently supported with ECMO (Jacobs et
al., 2020). With the ever-evolving role of ECMO in the medical field, it is a tribute to show that
its reliance on this technology has created a standard to help improve the quality of life for
patients. Consequently, the project aims to reduce pressure ulcers by 40% in the intensive care
unit by the end of August 2021.
The use of ECMO is considered as a mainstream lifesaving treatment modality in critical
care medicine and its use has been exponentially increasing over the last decade. Consequently
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patients receiving ECMO are at an increased risk of developing skin breakdown as a result of
central cannula placements, which primarily oxygenates vital organs. This results in decreased
peripheral tissue perfusion and increased potential of skin breakdown (Adams et al., 2013).
Vasopressors pharmacologically cause vasoconstriction to increase mean arterial pressure
(MAP), causing inadequate tissue perfusion and possible hypoxia to the skin that is most
vulnerable to breakdown. Norepinephrine has been recognized as the predominant vasopressor
related to skin breakdown (Cox, 2013).
Using the Institute for Healthcare Improvement's collaborative model, the proposed
project will include the collaborative effort of a variety of healthcare professionals. The plan
consists of using the model for improvement framework via structuring an improvement project
by setting an aim statement, defining measures, and selecting changes worthy of testing.
The theory that most fits in this application of quality improvement is Lippit’s Change
Theory, for it allows for a detailed step-by-step process that is most similar to the nursing
process, which makes the understanding and translation of this quality improvement issue into
practice.
The seven-step process includes (1) diagnosing the problem; (2) assessing the motivation
and capacity for change; (3) assessing resources, motivation, and commitment to change; (4)
developing plans of action and strategies; (5) the role of the change and team members should be
selected with clear role expectations; (6) maintain the change via communication, feedback, and
group coordination; and (7) terminate relationship with gradual withdrawal as the change itself
becomes part of the healthcare organization (Mitchell, 2013). The Plan-Do-Study-Act (PDSA)
use will help illustrate the quality improvement variables of progress or lack thereof.
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The analysis is to be used to identify current practice and education gaps. The Braden
Scale is not considered part of the PDSA as it has been hospital policy for quite some time. Other
risk assessments will help early recognition of patients at risk of developing pressure injuries is
an integral part of any prevention strategy. Currently, the Braden Scale is in-use to help assess
each patient's risk of developing pressure injuries. Prior to testing such changes, nurses were
re-educated on the proper use of the Braden Scale. Small group education sessions, as well as
hands-on training, were provided. Reinforcement of skincare education continued. Education on
the use of pressure-relieving devices alongside ECMO and Skincare champions to help illustrate
an apparent correlation with using such strategies to decrease hospital-acquired pressure injuries
due to ECMO. Education reinforcement of skincare and the proper use of the Braden Scale is
part of current practice; however changes were made with the addition of ECMO related
education and pressure-relieving devices related to their use will become a part of the proposed
plan.
Aim
As healthcare institutions, our goal is to provide unique, individualized care for each
patient to maintain excellence in patient safety. So more needs to be done in the prevention of
pressure injuries as a result of hospital stay. By focusing on preventative nursing care of pressure
injuries, we may be able to decrease lengths of stay, rates of readmission, provide a more
positive better patient experience, reduced costs in prevention versus the costs of treatment of
acquired pressure injuries during hospitalization, and by taking the vow to ensure not to do no
harm to patients. Consequently, the aim is to reduce the rate of pressure injuries related to ECMO
use by 50% by the end of December 2021.
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Context
Current patients in the intensive care units who are unable to adequately sustain life
through perfusion and gas exchange are placed on extracorporeal membrane oxygenation
therapy, which provides a heart-lung bypass through the machine via a catheter placed in the
femoral or carotid artery. As of current, patients undergoing such therapy often require
prolonged use of metal immobilizers and sedatives to prevent decannulation. Patients with a
greater body surface area (BSA) and BMI were more likely to develop pressure ulcers while
receiving treatment on an ECMO machine. Current protocol includes skin assessments during
rounds upon admission, including the Braden Scale, and every four hours, working to ensure
skin is clean, dry and intact. Early detection of any changes or deteriorations in skin condition is
reported for early interventions to primary care providers as well as the use of additional liners
with each metal immobilizer to help protect the skin while the patients are undergoing ECMO.
The main variable in the development of skin breakdown has been identified as external
pressure which can be significantly and further reduced with the use of repositioning devices and
proper skin care (Coleman et al., 2013). Such associated risks of acquiring pressure injury
include additional costs of readmissions, increased lengths of stay, and use of clinical resources
such as diagnostic tests and procedures and antibiotics, and use of wound care specialists and
related treatments.
Intervention
Education will be an essential component for a successful implementation of this project.
Current protocol includes skin assessments during rounds upon admission, including the Braden
Scale, and every four hours, working to ensure skin is clean, dry and intact. Early detection of
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any changes or deteriorations in skin condition is reported for early interventions to primary care
providers as well as the use of additional liners with each metal immobilizer to help protect the
skin while the patients are undergoing ECMO. Current protocols also include the use of foam
and hydrocolloid dressings on anatomical areas of high risk to pressure injuries such as the
coccyx, shoulder blades, occiput, and foot heels in lieu of using four additional foam pads to line
the circumference of the extremity in the metal immobilizer.
Unlike current metal immobilizers and mattresses, Mölnlycke Z-Flo™ Fluidized
Positioners would help alleviate pressure to bony prominences and extremities at increased risk
for pressure injuries since they can be molded to maintain the right therapeutic position through
using hands to mold the positioner into the exact shape needed for each individual patient. This
is done in a manner which helps prevent moisture while maintaining air circulation that is
curated specifically to each unique patient. Dressings would be changed as needed, while the
foam encasings and Z-Flo™ Fluidized Positioners for the affected extremities in the immobilizer,
only one set of each would be needed per patient. The addition of the Z-Flo™ Fluidized
Positioners would further cushion and decrease the occurrences as well as risks of patients
obtaining pressure injuries through cutting the costs in its prevention instead of
always-increasing costs of treatment after-the-fact.
Prior to implementation, analysis of prior data about pressure ulcers, followed by
conducting a needs assessment of staff learning and consequently hands-on lessons by an
educator and consulted with an ECMO champion. The educator would design and schedule the
protocol and implement it, while reviewing current literature supporting modalities in relation to
decreasing and preventing hospital-acquired pressure injuries and consequently work with the
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educator on protocol education implementation plan. Once that is complete, a meeting with the
staff to communicate, train and educate the use of the proposed solution of the Z-Flo™ Fluid
positioners in lieu of current protocols and procedures. Staff education prior to the initiation of
the ECMO skin bundle and include assigned roles, responsibilities, establish expectations,
anticipate outcomes, involve evidenced based practice, and expert knowledge throughout the
process (Agency for Healthcare Research and Quality [AHRQ], 2020). After the pilot has been
completed, the plan is to analyze the data collected and deduce the effectiveness of the proposed
solution.
Study of the Intervention
Use of extracorporeal membrane oxygenation (ECMO) has been exponentially increasing
over the last decade and is now considered a mainstream lifesaving treatment modality in critical
care medicine.There is variability in extracorporeal membrane oxygenation (ECMO) practices
due to rapid advances in technology as well as new clinical indications. Such indications include
stem cell transplants, burns and malignancy which makes standardization and protocols of
ECMO ideal.
Patients receiving extracorporeal membrane oxygenation (ECMO) are at a greater risk of
developing skin breakdown due to central cannula placements which supply adequate
oxygenation to vital organs resulting in decreased peripheral tissue perfusion and increased risk
for skin breakdown (Adams et al., 2013). The mechanism of action for vasopressors causes
vasoconstriction to increase mean arterial pressure (MAP), but in turn lead to inadequate tissue
perfusion and possible tissue hypoxia (Cox, 2013).

PREVENTING PRESSURE INJURIES ON PATIENTS ON ECMO

10

With the ever-evolving role of ECMO in the medical field, it is tribute to show that its
reliance on this technology has created a standard to help improve quality of life for patients.
Consequently, the project aims to reduce pressure ulcers by 40% in the intensive care unit by the
end of November 2021.
PDSA cycles will help provide important information regarding the introduction and
implementation of the ECMO skin bundle as an intervention to reduce or prevent HAPIs on the
critical care unit. As data is gathered, the clinical nurse leader will identify trends and barriers
during the small tests of change through auditing documentation in the EHR to determine
accuracy and patient trends. Positive trends such as full utilization of the skin safety bundle will
provide useful feedback regarding the educational process prior to implementation. Trends or
barriers will be identified through frequent electronic health record (EHR) audits, informal
observations, and discussions with staff during the PDSA cycles. Consequently, the aim is for an
increased nursing staff awareness and understanding of HAPI prevention tactics will be
illustrated with each staff member by the end of this quality improvement project.
Measures
The use of EHR audits will offer a consistent measurement standard for implementation
standardization of the ECMO skin safety bundle. Such specific measures for reducing HAPIs
reflect an outcome measure, two process measures, and a balancing measure. The prevention
skin management program to pediatric patients in critical care include the following:
1. Skincare bundle protocol education for nurses, patient care assistants and other healthcare
professionals.
2. Identification of and education for ECMO champions.
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3. Standardized implementation of fluidized positioners or other pressure-relieving
materials for patients undergoing ECMO.
4. Wound/skin nurse consults during daily rounds.
The target goal is to reduce the rate of patients that acquire HAPIs as a result of being on
ECMO from 60% to 40% starting from the first week of admission to the critical care unit over
the span of a three month period. This also includes for the introduction and increased use of the
ECMO skincare bundle order set for patients undergoing ECMO to help with preventative care
to 65% goal as well as a 50% goal of documented skin care plans in the EHR with respect to the
ECMO skin bundle order set and related patient care.
Such data will be obtained from chart audit reports, HAPI reports and chart review from a
sample of 5 patient records to establish a baseline. After baseline data is collected, records will
be reviewed for project measures twice a week for three months. Data plan will then be
re-evaluated monthly based on results.
Ethical Considerations
According to the Statement of Non-Research Determination Form, this project serves as
an evidence-based quality improvement project at a critical care unit in Hospital A, and as such
not formally supervised by the Institutional Review Board (see Appendix A). Ethical
considerations are in-place and provide guidance during the implementation process of evidence
based practice. No conflicts of interest were identified in the process of improving the
assessment and documentation completeness.
Two core Jesuit values are reflected in this project, which includes the commitment to
diversity in all of its shapes and forms such as socio-economic status, culture, education, political
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and spiritual background of each unique individual and Cura Personalis. Cura Personalis, or
caring for the whole person with respect for their physical and spiritual well-being, is a critical
value for a clinical nurse leader to possess (University of San Francisco, n.d.). Through the
focused efforts through evidence-based interventions to improve clinical skills in assessment and
accuracy in the identification and education of pressure injuries, proper and timely treatment
initiated, resulting in reduction of suffering and care costs through early prevention intervention
efforts.
In conjunction with such values, the project is also guided by two provisions from the
American Nurses' Association's (ANA) Code of Ethics. Provision One from the ANA Code of
Ethics charges nurses to promote a culture of safety through advocacy, advancing education, and
caring with compassion, with safety in-mind (Fowler, 2015). Second, Provision Three's focus on
nurses' promoting and protecting the health and safety of patients.
Outcome Measure Results
Percentage of patients with HAPIs while on ECMO have demonstrated an average of 4
patients on ECMO a day has surpassed the goal of 40% at 37% of patients who obtain a HAPI.
The percentage of patients that set in-place the use of the ECMO skincare bundle order set
surpassed the goal of 65% by 5% at a result of 70%. Percentage of patients with documented
skin care plans in the medical record surpassed the goal of 50% by 5% at 55% compliance.
Summary
Over 2.5 million patients are affected by hospital-acquired pressure injuries per year.
Approximately 30% of these cases are related to hospital-acquired pressure ulcers from medical
devices, like the use of extracorporeal membrane oxygenation machines (ECMO) (Apold &
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Rydrych, 2012). In one study, the use of pressure-relieving pads has been shown to reduce
hospital-acquired pressure injuries (HAPIs) by 87% and have contributed to a 75% decline in the
overall number of pressure ulcers (Vitale & Dzioba, 2021). As a result, this leads to increased
length of stay, rising mortality rates, and added incremental costs for hospitals. The goal of this
project is to reduce the rate of patients that acquire HAPIs as a result of being on ECMO from
60% to 40% starting from the first week of admission to the critical care unit of hospital A.
By providing a standardization process of skin care via bundles to prevent hospital-acquired
pressure injuries prevention skin management program to pediatric patients in critical care units
through a management program with the use of fluidized positioners with the help of ECMO and
Wound care champions collaborative methods have shown to help decrease incidence rates of
patients acquiring hospital-acquired pressure injuries as a result of being on ECMO by six
percent. As such, has led to increased compliance in skin care and related care plans as a result of
the use of the ECMO skincare bundle surpassing each goal by 5%.

Conclusion
Poor clinical outcomes for patients and a substantial financial burden for U.S. hospitals
are the concerns related to hospital-acquired pressure injuries. 95% of the pressure ulcers are
preventable; therefore, it is essential to train and educate staff and patients so as to ensure that
everyone is knowledgeable on how to reduce any adverse outcomes (Vitale, N., & Dzioba,
2021).With the use of Z-Flo™ Fluidized Positioners and nursing assessment tools will further
improve quality of care, patient safety, while lowering hospital and other care associated costs.
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Pressure ulcer reduction is a multifaceted issue, which warrants the number one goal in which
patient safety is paramount.
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Appendix A. IRB Statement of Non-Research Determination Form
Title of Project: Preventing Pressure Injuries Related to the Use of Extracorporeal Membrane
Oxygenation (ECMO)
Brief Description of Project:
A) Aim Statement: Implementation of pressure-relieving fluidized positioners and mattress
pads and adherence to patients receiving extracorporeal membrane oxygenation (ECMO) in
the critical care unit will reduce the rate of hospital acquired pressure injuries (HAPI) over the
span of 90 days by end of November 2021.
B) Description of Intervention:
Current protocol includes skin assessments during rounds upon admission, including the
Braden Scale, and every four hours, working to ensure skin is clean, dry and intact. Early
detection of any changes or deteriorations in skin condition is reported for early interventions
to primary care providers as well as the use of additional liners with each metal immobilizer
to help protect the skin while the patients are undergoing ECMO.
Nurses and other members of the healthcare team will implement the usage of fluidized
positioners for customizable pressure redistribution for optimal positioning to decrease
pressure injuries and are available for full-body, occiput or sacrum, should the patient be
hemodynamically unstable, for continuous lateral rotation therapy.
Fluidized Positioners can be molded to maintain the right therapeutic position through using
hands to mold the positioner into the exact shape needed for each individual patient. This is
done in a manner which helps prevent moisture while maintaining air circulation that is
curated specifically to each unique patient.
Current protocols include the use of foam and hydrocolloid dressings on anatomical areas of
high risk to pressure injuries such as the coccyx, shoulder blades, occiput, and foot heels in
lieu of using four additional foam pads to line the circumference of the extremity in the metal
immobilizer. Dressings would be changed as needed, while the foam encasings and fluidized
positioners for the affected extremities in the immobilizer, only one set of each would be
needed per patient. Such addition would further cushion and decrease the occurrences as well
as risks of patients obtaining pressure injuries through prevention.
C) How will this intervention change practice?
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Pressure injuries are a great concern for the population in the healthcare setting due to
morbidity, treatment cost, and reimbursement concerns. The risks of acquiring pressure injury
include additional costs of readmissions, increased lengths of stay, and use of clinical
resources such as diagnostic tests and procedures and antibiotics, and use of wound care
specialists and related treatments. A great majority of the pressure injuries are preventable;
therefore, it is essential to train and educate staff and patients so as to ensure that everyone is
knowledgeable on how to reduce any adverse outcomes.With the use of fluidized positioners
and nursing assessment tools will further improve quality of care, patient safety, while
lowering hospital and other care associated costs. Pressure ulcer reduction is a multifaceted
issue, which warrants the number one goal in which patient safety is paramount.
D) Outcome measurements:
•

Incidence rates of HAPIs

To qualify as an Evidence-based Change in Practice Project, rather than a Research Project, the
criteria outlined in federal guidelines will be used:
(http://answers.hhs.gov/ohrp/categories/1569)
☐ This project meets the guidelines for an Evidence-based Change in Practice Project as
outlined in the Project Checklist (attached). Student may proceed with implementation.
☐This project involves research with human subjects and must be submitted for IRB approval
before project activity can commence.
EVIDENCE-BASED CHANGE OF PRACTICE PROJECT CHECKLIST *
Instructions: Answer YES or NO to each of the following statements:
Project Title:

YES

The aim of the project is to improve the process or delivery of care with
established/ accepted standards, or to implement evidence-based change.
There is no intention of using the data for research purposes.

x

The specific aim is to improve performance on a specific service or program
and is a part of usual care. ALL participants will receive standard of care.

x

NO
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The project is NOT designed to follow a research design, e.g., hypothesis
testing or group comparison, randomization, control groups, prospective
comparison groups, cross-sectional, case control). The project does NOT
follow a protocol that overrides clinical decision-making.

x

The project involves implementation of established and tested quality
standards and/or systematic monitoring, assessment or evaluation of the
organization to ensure that existing quality standards are being met. The
project does NOT develop paradigms or untested methods or new untested
standards.

x

The project involves implementation of care practices and interventions that
are consensus-based or evidence-based. The project does NOT seek to test
an intervention that is beyond current science and experience.

x

The project is conducted by staff where the project will take place and
involves staff who are working at an agency that has an agreement with
USF SONHP.

x

The project has NO funding from federal agencies or research-focused
organizations and is not receiving funding for implementation research.

x

The agency or clinical practice unit agrees that this is a project that will be
implemented to improve the process or delivery of care, i.e., not a personal
research project that is dependent upon the voluntary participation of
colleagues, students and/ or patients.

x

If there is an intent to, or possibility of publishing your work, you and
supervising faculty and the agency oversight committee are comfortable
with the following statement in your methods section: “This project was
undertaken as an Evidence-based change of practice project at X hospital
or agency and as such was not formally supervised by the Institutional
Review Board.”

x

STUDENT NAME (Please print): Hediyeh Shakeri
Signature of Student: H.Shakeri

DATE: 22 July 2021

SUPERVISING FACULTY MEMBER NAME (Please print): Alessandra Fernando
Signature of Supervising Faculty Member: A Fernando
DATE 23 July 2021
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Appendix B. Project Charter
Project Charter: Preventing Pressure Injuries on Patients Receiving Extracorporeal Membrane
Oxygenation
Global Aim: To standardize implementation of the pressure injury prevention skin management
program by November 2021 in the critical care unit in hospital A.
Specific Aim: To reduce the rate of patients that acquire HAPIs as a result of being on ECMO
from 60% to 40% starting from the first week of admission to the critical care unit of hospital A.
Background:
Current patients in the intensive care units who are unable to adequately sustain life through
perfusion and gas exchange are placed on extracorporeal membrane oxygenation therapy, which
provides a heart-lung bypass through the machine via a catheter placed in the femoral or carotid
artery. As of current, patients undergoing such therapy often require prolonged use of metal
immobilizers and sedatives to prevent decannulation. Patients with a greater body surface area
(BSA) and BMI were more likely to develop pressure ulcers while receiving treatment on an
ECMO machine. Current protocol includes skin assessments during rounds upon admission,
including the Braden Scale, and every four hours, working to ensure skin is clean, dry and intact.
Early detection of any changes or deteriorations in skin condition is reported for early
interventions to primary care providers as well as the use of additional liners with each metal
immobilizer to help protect the skin while the patients are undergoing ECMO.
There is variability in extracorporeal membrane oxygenation (ECMO) practices as a result of
rapid technological advances and new clinical indications such as burns, malignancy,
hematopoietic stem cell transplant, which makes ECMO ideal for standardization and protocols;
consequently, external pressure has been identified as the main factor in the development of skin
breakdown up to 29% of full-thickness, hospital-acquired pressure injuries having resulted from
medical devices in adults and greater than 50% of pediatric pressure injuries, are device-related,
like that of ECMO machines (Baharestani & Ratliff, 2007).
The Agency for Healthcare Research and Quality reports over 2.5 million patients affected by
hospital-acquired pressure injuries per year, costing between $9.1-$11.6 billion per year with the
cost of individual patient care ranging from $20,900 to 151,700 per pressure ulcer (Agency for
Healthcare Research and Quality, 2014). Approximately 30% of these cases are related to
hospital-acquired pressure ulcers were from medical devices, like the use of extracorporeal
membrane oxygenation machines (ECMO) (Apold & Rydrych, 2012). This leads to increased
length of stay, increasing mortality rates and added incremental costs for hospitals.
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Sponsors
Nurse Educator

Brian Dickerson

Director of Nursing

Margarida Correia

Quality Leader

Hediyeh Shakeri

Goals
To provide a standardization of skin care bundles to prevent hospital-acquired pressure injuries
prevention skin management program to pediatric patients in critical care units through a
management program that includes the following:
1.

Skincare bundle protocol education for nurses, patient care assistants and other healthcare
professionals

2.

Identification of and education for ECMO champions

3.

Standardized implementation of fluidized positioners or other pressure-relieving
materials for patients undergoing ECMO

4.

Wound/skin nurse consults during daily rounds

Measures
Measure

Data Source

Target

Outcome
% patients with HAPI as a result of ECMO

Chart Review; HAPI report

40%

% patients with ECMO Skincare bundle order set used

Chart review

65%

% patients with documented skin plan in medical record

Chart Review

50%

Process

Balancing
No increase in HAPIs

Chart Review; HAPI report

< 5/month
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Team
MD Co lead

Joseph DiCarlo MD

RN Co Lead

Maryann Galinato

Nurse Educator

Brian Dickerson

Wound/Skin Nurse

Jagmohan Singh

Quality Nurse

Ronald Otero

Staff nurse champions

Fabian Ortiz & Alessandra Fernando
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Appendix C. Measurement Strategy
Background (Global Aim) To standardize implementation of the pressure injury prevention skin
management program by November 2021 in the critical care unit in hospital A.
Population Criteria: patients admitted to the critical care unit receiving ECMO treatment
Data Collection Method: Data will be obtained from chart audit reports, HAPI reports and chart
review from a sample of 5 patient records to establish a baseline. After baseline data is collected,
records will be reviewed for project measures twice a week for three months. Data plan will then
be re-evaluated monthly based on results.
Data Definitions
Data Element

Definition

HAPI

Hospital-acquired pressure injury

PI

Pressure injury

ECMO Skincare bundle order set

Standardized order set in EMR for all ECMO patients

Skin plan

Skin care plan identified in MDR documentation in
EMR q shift

HAPI/Skin/Wound report

Report generated q week by wound nurses to capture
events related to issues with skin integrity

Measure Description
Measure

Measure Definition

Data Collection
source

Goal

% patients with HAPI as a
result of ECMO

N=# patients with
HAPIs
D=# patients in-unit

Chart Review; HAPI
report

40%

% # patients with ECMO
skincare bundle order set
used

N= # patients with
ECMO skin care
bundle order set used
D=# patients in-unit

Chart review

65%

% # patients with
documented skin care plan in
medical record

N= # patients with
documented skin care
plan in medical record
D=# patients in-unit

Chart Review

50%
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DATA
Measure

Measure Definition

Data
Collection
source

Goal

Resul
ts

% patients with HAPI as a
result of ECMO

N=# patients with HAPIs
D=# patients in-unit

Chart
Review;
HAPI report
Chart review

40%

44%

% # patients with ECMO
skincare bundle order set
used

N= # patients with ECMO
skin care bundle order set
used
D=# patients in-unit

65%

70%

% # patients with
documented skin care plan
in medical record

N= # patients with
documented skin care plan
in medical record
D=# patients in-unit

Chart Review

50%

55%
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Appendix D. Evaluation Table
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Appendix E. Driver Diagram
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Appendix F. Changes to Test
Measure

Measure Definition

% patients with HAPI as a result of
ECMO

N=# patients with HAPIs
D=# patients in-unit

% # patients with ECMO skincare bundle
order set used

N= # patients with ECMO skin care bundle order
set used
D=# patients in-unit

% # patients with documented skin care
plan in medical record

N= # patients with documented skin care plan in
medical record
D=# patients in-unit
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Appendix G. Project Timeline
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Appendix I. Budget Costs
1.

Preparation Budget for Education/Training for Staff

Role

Task

Educator

• Create teaching plan w/
Audio-visuals

Hours
(Time)

# Staff

Hourly
Rate

Total

24

2

$60

$2880

24

2

$69

$3,312

• Design and schedule
protocol
implementation
ECMO
champion

• Compose ECMO
skincare bundle
protocol
• Review of literature
• Work w/educator to
work on protocol
education
implementation plan

Misc (presentation material packets, posters, printing, etc.)
Budget Total for Preparation

$200
$6,392
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Itemized Budget for Education/Training for Staff

Role/Task

Hourly Rate

Hour
(Time used)

# staff

Total

Educator

$60

1

2

$120

RN1/Student

$40

1

7

$280

RN2/Student

$56

1

39

$2,184

RN3/Student

$69

1

29

$2,001

RT/Student

$50

1

10

$500

PT/Student

$58

1

5

$290

CNA/Student

$28

1

15

$420

Total Budget for Staff Training/Education

$5,795

3.

Budgeted Dept Costs

Dept

Total

Education

$3,200

Nursing

$7,777

Respiratory

$500

Physical Therapy

$290

CNA

$420
Grand Total

$12,187
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Appendix J. Cost-Benefit Analysis per Pressure Injury
Year 1

Year 2

Costs

$500

$333

Benefits

$100,700

$100,700

Net Benefit

$20,400

$30,600

Benefit-to-Cost Ratio

40.8

61.2

